s with endocrine and pharmacologic a g e n t s .
i n v i t r o s u p e r f u s i o n method f o r t h e study of s u r f a c t a n t r e l e a s e E o i i 7 Z a l lung s l i c e s and i s o l a t e d neonatal a l v e o l a r type I 1 c e l l s .
In t h e s e t i s s u e s t h e surfacjtant phosphatidylcholine (PC) pool i s r a d i o l a b e l e d with H-choline. Release of PC i s then q u a n t i t a t e d by determining t h e l e v e l of PC i n t h e p e r f u s a t e following s p e c i f i c c h a l l e n g e s with endocrine and pharmacologic a g e n t s .
Both t h e 8-agonist i s o p r o t e r e n o l and prostaglandin E were found t o s t i m u l a t e s u r f a c t a n t r e l e a s e i n a dose-dependen? manner.
Cyclic AMP (CAMP) and t h e calcium ionophore A23187 a l s o s t i m u l a t e d s u r f a c t a n t phospholipid r e l e a s e .
In a d d i t i o n , t h e phorbol e s t e r , TPA, was found t o be a p o t e n t s t i m u l u s f o r s u r f a c t a n t r e l e a s e .
The s t i m u l a t e d r e l e a s e of s u r f a c t a n t phospholipid by p r o s t a g l a n d i n E could be antagonized by t h e calcium channel blocker ~i f e d i~& e . From t h e s e s t u d i e s i t can be concluded t h a t s u r f a c t a n t phospholipid r e l e a s e can be s t i m u l a t e d by a v a r i e t y of a g e n t s a c t i n g on t h e a d e n y l a t e cyclase-CAMP cascade, e i t h e r v i a s p e c i f i c r e c e p t o r s o r by a c t i v a t i o n of a phospholipid s e n s i t i v e p r o t e i n kinase C.
The process of r e l e a s e i s calcium s e n s i t i v e and appears t o be l a r g e l y dependent on calcium f l u x e s .
RED BLOOD CELL MALONDIALDEHYDE (RBC-MDA) AND VITAMIN

E TO TOTAL LIPID SERUM RATIO (E/TL) I N LOW BIRTH-
WEIGHT INFANTS. L Johnson, S Abbasi, C Dalin, R Dworanczyk. Univ. of PA Med Sch, Dept. Peds. Penn Hosp. P h i l a PA.
The RBC-MDA a s s a y r e f l e c t s adequacy of t h e overlapping a n t io x i d a n t systems of t h e RBC, i n c l u d i n g g l u t a t h i o n e , g l u t a t h i o n e peroxidase, g l u t a t h i o n e r e d u c t a s e , c a t a l a s e , selenium, v i t a m i n E and methemoglobin r e d u c t a s e . I t g i v e s no i n d i c a t i o n of t h e a n t io x i d a n t p r o t e c t i o n a f f o r d e d by serum p r o t e i n s and s o u n d e r e s t imates i n vivo defenses. Membrane oxidant s t r e s s changes with ambient oxygen c o n c e n t r a t i o n , l e v e l of pro-oxidant m e t a l s , such a s i r o n , and l e v e l and degree of u n s a t u r a t i o n of membrane l i p i d s . E q u i l i b r a t i o n of RBC membrane l i p i d s with plasma l i p i d s , which change a t b i r t h and with p r o g r e s s i o n from p a r e n t e r a l t o e n t e r a l f e e d i n g s , r e q u i r e s about 2 weeks time. Membrane l i p i d e q u i l ib r a t i o n i n o t h e r t i s s u e s occurs more slowly. A l l of t h e s e f a c t o r s a f f e c t t i s s u e p e r o x i d a t i o n r a t e s . As seen i n t h e t a b l e b e l o w , E -M D A a s s a y s on < 2000 g B W i n f a n t s , performed a t b i r t h and during t h e f i r s t week on hyperalimentation and i n t r a l i p i d f e e d i n g s , were u s u a l l y abnormally high (> 150 nM/g Hgb o r > 3 SD above normal a d u l t mean), i n s p i t e of serum E/TL r a t i o s w e l l above normal f o r a d u l t s . Some degree of oxidant damage t o c e l l u l a r membranes following b i r t h would appear t o b e i n e v i t a b l e . 
B i r t h (N
= 47) Week One (N = 41) RBC-MDA E/TL R a t i o (mg/g) E/TL R a t i o (mg/g) nM/g Hgb < 1 I t 0 2 > 2 i l I t 0279 J . Paul E r i n d i k , Fu-Ju Ma, M. Joycelyn i l d e r s .
U n i v e r s i t y of Arkansas f o r Medical Sciences, Department of Pedia t r i c s , L i t t l e Rock, Arkansas. M u l t i p l e growth f a c t o r s (GF) have been i s o l a t e d , c h a r a c t e r i z e d and shown t o s t i m u l a t e growth i n a t l e a s t one t i s s u e . Some have been termed competence f a c t o r s , while o t h e r s a r e termed progression f a c t o r s dependent upon t h e i r s i t e of a c t i o n i n t h e c e l l c y c l e of
3T3 c e l l s . Somatomedin (SM) i s t h e major r e g u l a t o r of c a r t i l a g e growth and glycosaminoglycan (GAGS) b i o s y n t h e s i s . Epidermal, f i b r o b l a s t , p l a t e l e t derived growth f a c t o r s , and m u l t i p l e stimul a t i n g a c t i v i t y (EGF, FGF, PDGF, and MSA) a r e known t o be important f o r growth of o t h e r t i s s u e s . The combined e f f e c t s of t h e s e GF f a c t o r s with S M i n c a r t i l a g e c e l l s have not been defined. We have s t u d i e d t h e i n t e r a c t i o n of t h e s e GF w i t h SM-C i n embryonic chick c a r t i l a g e c e l l s using r a d i o a c t i v e p r e c u r s o r s . The c e l l s a r e grown i n Ham's F-12 n u t r i e n t mixture w i t h 6% serum f o r 4-6 days following which t h e media i s removed and replaced w i t h media c o n t a i n i n g 0.5% albumin and t h e f a c t o r o r f a c t o r s t o be s t u d i e d . Radioactive p r e c u r s o r s were added a f t e r one hour and incubation continued for 2-3 hours. I n 2-12 hour incubations SM-C i s s t i m u l a t o r y f o r "SO, uptake, [ 3~] -t h y m i d i n e i n t o DNA, [ 3~] -u r i d i n e i n t o RNA, and ["c]-serine i n t o p r o t e i n w i t h no p o t e n t i a t i o n by EGF, FGF, PDGF, o r MSA. However, when t h e incubations a r e extended 24-30 hours, t h e r e i s a s y n e r g i s t i c e f f e c t of EGF and FGF on DNA, RNA, and p r o t e i n s y n t h e s i s w i t h l e s s p o t e n t i a t i o n of t h e S M e f f e c t on GAGS b i o s y n t h e s i s . The d a t a suggests a s y n e r g i s t i c i n t e r a c t i o n between S M and o t h e r GF f o r optimal c a r t i l a g e growth. The successful chronic catheterization of sheep fetuses a t midgestation (approx. 75 days) has permitted us t o investigate t h e fractionation of leucine metabolism during early fetal life, with comparisons of similar measurements made by us a t later stages of gestation.
Twelve pregnant ewes with gestations of 73-88 days were studied a f t e r 3-5days of recovery from surgery for placement of catheters in t h e umbilical vein and artery, uterine vein, maternal artery and fetal peripheral vein. Uterine and umbilical blood flows were determined with t h e steady-state diffusion technique following a tritiated water infusion. 1%-leucine was infused into t h e fetus a t a constant r a t e and a f t e r a 2K hour equilibration period t h e leucine disposal r a t e and t h e leucine flux t o C 0 2 and protein synthesis were calculated, employing a threecompartment model t o quantify I~c-leucine flux out of t h e fetal compartment. The leucine disposal r a t e within t h e fetal compartment was 9.16 + 0.66 (SEMI umole kg-1 min-1. Leucine oxidation measured by 1 4~0~ prGduction was 3.1 + 0.57 (SEM) umole kg-1 min-1, while leucine flux into protein was 5.96 +-0.28 (SEM) umole kg-1 min-1. The calculated fractional protein synthetic r a t e (K,) was 0.214 2 0.009 (SEM), which is significantly higher than that in late gestation fetuses. The importance of amino acids a s fetal fuel is underscored by t h e quantification of a 30% oxidation r a t e for leucine a t this gestational age. 'We determined t h e e f f e c t of T and c o r t i s o n e ( c o r t ) on j e j u n a l Na-K ATPase i n t h e developing ra2. Na-K ATPase i n j e j u n a l homogenates i n c r e a s e s two-fold a t weaning (21 d a y s ) . Since serum T i n c r e a s e s a t weaning (20-24 d a y s ) , we i n v e s t i g a t e d t h e e f f e c t 0 3 T on Na-K ATPase . One dose of T ( 0 . 1 ug/gm body wt) administ s r e d a t 17 days of age i n c r e a s e s i a -K ATPase i n s u c k l i n g 18 day o l d pups t o postwean l e v e l s . This a c t i v a t i o n does not occur i n jejunum of 14 and 16 day old o r postwean pups.
Since endogenous g l u c o c o r t i c o i d s i n c r e a s e on days 16-18 of age, t h e s e d a t a s u g g e s t t h a t jejunum only respond t o T a f t e r exposure t o g l u c o c o r t i c o i d s
To t e s t t h i s we t r e a t e d pups a? ages 10-13 days with ( c o r t ) (15 ug/gm body wt) and on day 15 with one dose of T3. Na-K ATPase was measured on day 16. Treatment with ( c o r t ) increased Na-K ATPase i n 16 day o l d pup jejunum. The a d d i t i o n o f T and ( c o r t ) f u r t h e r s t i m u l a t e d Na-K ATPase t o postwean l e v e l s i n $uckling 16 day o l d pups. These d a t a suggest t h a t t h e i n c r e a s e i n j e j u n a l Na-K ATPa s e of developing pups i s mediated by T and t h a t t h e T3 i s only e f f e c t i v e i n e n t e r o c r t e s exposed t o g l u~o c o r t i c o i~c --. .
To determine t h e m a t u r a t i o n of h e p a t i c metabolism d u r i n g t h e l a s t week of g e s t a t i o n , 7 premature f e t a l pups(53d) were compared t o 6 term f e t a l pups(60d); weight was 143t16 v s 253+12 g p<0.001. Hepatic t i s s u e from term pups had g r e a t e r glycogen (756 t 3 9 v s 308+11 umollg p<0.001) and g r e a t e r t o t a l glycogen synthase a c t i v i t y (31.7t4.9 v s 10.9t1.3 umol/min.mg p r o t e i n ~< 0 . 0 1 ) . Both t h e a c t i v e and t o t a l glycogen phosphorylase a c t i v i t y was a l s o g r e a t e r a t term. Hexokinase a c t i v i t y d i d n o t change, however, glucokinase i n c r e a s e d a t term (7.80'1.4 v s 4.52'0.62 p<0.05). Hepatic glucose and l a c t a t e l e v e l s d i d n o t change, however, g l u c o s e 6-phosphate was lower a t term (0.073t0.006 v s 0.167t0.035 p<0.01). Pyruvate (0.188t0.013 v s 0 . 1 0 6~0 . 0 2 1 p<0.01) and phosphoenolpyruvate (0.108C0.013 v s 0.061t0.012 p<0.05) were h i g h e r a t term w h i l e c i t r a t e was unchanged. Pyruvate k i n a s e a c t i v i t i e s (1.3 and 6.6 mM-Km) i n c r e a s e d d u r i n g t h e l a s t week of g e s t a t i o n w h i l e t h e a c t i v e component of p y r u v a t e dehydrogenase was a l s o h i g h e r i n more mature pups (2.6720.71 v s 0.82t0.35 p<0.02). The gluconeogenic enzyme, phosphoenolpyruvate carboxykinase, d i d n o t change d u r i n g t h i s time. Hepatic energy s t a t u s was augmented a t term a s ATP i n c r e a s e d (2.28t0.12 v s 1.78t0.16 p<0.02). The i n c r e a s e of h e p a t i c glycogen and ATP t o g e t h e r w i t h t h e developmental p a t t e r n of glycogen s y n t h a s e , glucokinase, p y r u v a t e k i n a s e and p y r u v a t e dehydrogenase s u g g e s t s i n c r e a s e d u t i l i z a t i o n of c i r c u l a t i n g g l u c o s e f o r both glycogen s y n t h e s i s and g l y c o l y t i c energy production a t term. ( v a l u e s &SE)
